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REMARKS 

With respect to "Information Disclosure Statement" on page 2 of the Office Action, in 
accordance with the Examiner's request, copies of the two Japanese documents not furnished 
directly by WIPO are being submitted herewith, along with a computer translation of at least a 
portion of each. A written indication of consideration of the references is respectfully requested. 

The claims have been amended to avoid the objections of the Examiner. 

In rejecting claims 1-8 under 35 USC 1 12 on the ground that "means for changing the 
degree of opening of plural openings at the rear ends of the cutting fluid feed passages" does not 
have proper support in the original disclosure, the Examiner interprets this means-plus-function 
phrase as requiring a single structure that changes the degree of opening of plural openings. 
However, "means for changing the degree of opening of plural openings" is not limited to a 
single structure that performs the function, but is also satisfied by a plurality of structures that 
together perform the function, as is the case with the illustrated embodiment in the present 
application. A plurality of separate individual structures, each of which changes the degree of 
opening of an opening, together comprise "means for changing the degree of opening of plural 
openings". With respect to the inventors having possession of the claimed invention at the time 
the application was filed, it is pointed out that "means for changing degrees of openings at the 
rear ends of cutting fluid feed passages" (plural) was recited in the original claims, which are 
part of the original disclosure. 

With respect to the three prior art rejections in the Office Action, based on various 
combinations of prior art, the applicants refer to the Remarks in the Amendment filed on June 2, 
2006, pertinent portions of which are reproduced below. In the "Response to Arguments" on 
pages 5 and 6 of the Office Action, the Examiner seems to take the position that a disclosure of 
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controlling the degree of opening of the opening of any passage would have rendered obvious 
placing means for changing the degree of opening of openings at the rear ends of the cutting 
fluid passages provided at rotating centers of spindles having tools at the tips thereof. The 
Examiner refers to a fluid feed passage "as broadly interpreted". However, the applicants point 
out that the claims do not recite a fluid feed passage "as broadly interpreted", but rather, claim 1, 
for example, recites "a plurality of spindles having tools at tips thereof" and "cutting fluid feed 
passages provided at rotating centers of the spindles", as is shown in Fig. 3. The action and 
effect of this feature is disclosed at page 10, lines 12-25 of the original specification. In 
addition, claim 1 , for example, recites "means for changing the degree of opening of plural 
openings at the rear ends of the cutting fluid feed passages". The references do not suggest 
"means for changing the degree of opening of plural openings" at the rear ends of the cutting 
fluid feed passages, even when the references are considered in combination. Furthermore, as 
was discussed in the Remarks in the Amendment filed on June 2, 2006, Inoue '212, for example, 
actually teaches away from adding an opening degree changing means for changing degrees of 
openings at the rear ends of the cutting fluid feed passages. It teaches away by disclosing 
placing opening degree changing means in a different location. 

Remarks in the Amendment Hied on June 2, 2006 

Reconsideration of the rejection of claims 1-5 under 35 USC 103 as being 
unpatentable over WO/37439 in view of Inoue '212 is respectfully requested. The 
Examiner acknowledges that W099/37439 lacks an opening degree changing means for 
changing degrees of openings at the rear ends of the cutting fluid feed passages, but 
contends that Inoue '212 makes obvious the addition of an opening degree changing 
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means to the apparatus of W099/37439. In fact, Inoue '212 teaches away from adding 
an opening degree changing means for changing degrees of openings at the rear ends of 
the cutting fluid feed passages. The Inoue' 212 reference relates to a cutting-oil coater 
for applying cutting-oil to a workpiece or a tool during cutting. Column 4, lines 16-22 
disclose: "The oil spray passing through the spray conveying passage 4 finally is 
discharged into the atmosphere from a tip 4a having a narrower diameter. The flow 
velocity of the oil spray is increased at the tip 4a, and the oil spray is changed to the state 
of an oil droplet so that it can be attached to a work piece. This discharging flow can be 
used as a lubricant for cutting." Thus, the spray conveying passage 4 is the part of the 
Inoue '212 apparatus that is the closest to the point of lubrication. In this respect, the 
spray conveying passage 4 is the part of the Inoue '212 apparatus that is more analogous 
to the cutting fluid feed passages 'b' of WO/37439 than is any other part of the Inoue 
'212 apparatus. However, Inoue '212 does not disclose or suggest placing an opening 
degree changing means at the rear end of the spray conveying passage 4. Instead, Inoue 
'212 discloses placing a needle 43 in the oil inlet port 42 of a tank to vary the flow of oil 
flowing from an oil return passage. The oil inlet port 42 is at the bottom of the container 
2, whereas the spray conveying passage extends out of the top of the container. Thus, 
Inoue '212 does not disclose or suggest adding an opening degree changing means for 
changing degrees of openings at the rear ends of the cutting fluid feed passages of 
WO/37439. One of ordinary skill who viewed these two references at the time the 
present invention was made would not have any incentive for placing any structure like 
the needle 43 of Inoue '212 in either the spray conveying passage 4 of Inoue '212 or the 
cutting fluid feed passages 'b' of WO/37439. 
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Reconsideration of the rejection of claims 1-5 under 35 USC 103 as being 
unpatentable over WO/37439 in view of JP 05162046 is respectfully requested. The 
Examiner acknowledges that W099/37439 lacks an opening degree changing means for 
changing degrees of openings at the rear ends of the cutting fluid feed passages, but 
contends that JP 05162046 makes obvious the addition of an opening degree changing 
means to the apparatus of W099/37439. In JP 05162046, a needle valve is provided at 
an exit where lubricant inside a tank is pushed out by a piston 4. The mere disclosure 
that a needle valve is used in connection with the flow of a lubricant does not suggest or 
render obvious modifying W099/37439 to provide opening degree changing means for 
changing the degree of opening of openings that are at the rear ends of the cutting fluid 
feed passages, as is required by claims 1 and 2. In fact, JP 05162046 teaches away from 
this, since it discloses delivering the lubricant peripherally through a tube to the point 
where the work is being performed rather than through cutting fluid feed passages that 
are at rotating centers of spindles, as is recited in claims 1 and 2. 

Reconsideration of the rejection of claims 1-5 under 35 USC 103 as being 
unpatentable over W099/37439 in view of Eckardt is respectfully requested. The 
Examiner acknowledges that W099/37439 lacks an opening degree changing means for 
changing degrees of openings at the rear ends of the cutting fluid feed passages, but 
contends that Eckardt makes obvious the addition of an opening degree changing means 
to the apparatus of W099/37439. Claims 1 and 2 recite a plurality of spindles, cutting 
fluid feed passages at rotating centers of the spindles, a common closed chamber at rear 
parts of the spindles, atomized lubricant fed to the common closed chamber adapted to jet 
from the tips of the corresponding tools through the cutting fluid feed passages, and 
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opening degree changing means for changing the degree of opening of openings at the 
rear ends of the cutting fluid feed passages. Eckardt has none of these features. 
Although Eckardt discloses needle valves or valve plugs 34 in a valve block 33 for 
adjusting the flow rate of fluids through the block, it would not have suggested to one of 
ordinary skill to use such an arrangement to change the degree of opening of a plurality 
of openings at the rear ends of the cutting fluid feed passages of W099/37439, which are 
at rotating centers of spindles. Eckardt shows a coolant and lubricant nozzle 39 that is 
separate from an apparently solid drill bit W. Furthermore, Eckardt stresses the 
importance of manually regulating the flow of each of coolant, lubricant and air (column 
1, line 68 - column 2, line 2), and for this reason, he provides three needle valves 34, one 
for each medium. Thus, also for this additional reason, Eckardt would not have 
suggested to one of ordinary skill to place one of the needle valves 34 of Eckardt, or three 
of them (if it were possible), to change the degree of opening of a plurality of openings at 
the rear ends of the cutting fluid feed passages of W099/37439. 

With respect to each of the rejections, it is pointed out that claims 1 and 2 recite a 
plurality of spindles, cutting fluid feed passages at rotating centers of the spindles; and 
opening degree changing means for changing the degree of opening of openings at the 
rear ends of the cutting fluid feed passages. Thus, claims 1 and 2 recite means for 
changing the degree of opening of plural openings at the rear ends of the cutting fluid 
feed passages. This is not suggested by the references, whether taken individually or in 
combination. In each of the modifying references the variation in flow is performed at a 
source of supply rather than at the rear ends of the cutting fluid feed passages, and does 
not suggest adjusting the amount of flow of plural openings at the rear ends of the cutting 
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fluid feed passages. By the present amendment, claims 1 and 2 have been amended to 
recite that the opening degree changing means is opening degree changing means for 
changing the degree of opening of plural openings at the rear ends of the cutting fluid 
feed passages. 

Also with respect to each of the rejections, it is pointed out that claims 1 and 2 
recite that atomized lubricant fed to the common closed chamber is adapted to jet from 
the tips of the corresponding tools through the cutting fluid feed passages. Thus, the 
opening degree changing means acts on atomized lubricant. In order to recite this feature 
even more clearly, claims 1 and 2 have been amended to recite the changing means as 
"opening degree changing means for changing the degree of opening of openings at the 
rear ends of the cutting fluid feed passages to change the flow rate of atomized lubricant 
into the cutting fluid feed passages ." In each of the modifying references applied by the 
Examiner, fluids other than atomized lubricant are controlled. In Inoue '212 and JP 
05162046, liquid oil is controlled; and in Eckardt, liquid coolant, liquid lubricant and air 
are controlled individually. 

In view of the foregoing, the applicants submit that all the claims are allowable and that 
the application is in condition for allowance. An early notice to that effect is respectfully 
requested. 

The Commissioner is hereby authorized to charge any deficiency in fees or to credit any 
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overpayment in fees to Attorney's Deposit Account No. 50-0562. 



Respectfully submitted, 

Date: 16 "31 - 





P. Shannon 
Registration No. 29,276 



Merek, Blackmon & Voorhees, LLC 

673 South Washington Street 
Alexandria, VA 22314 
(703) 684-5633 
Customer No. 48234 
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(54) MIST APPLICATOR DEVICE 

(57)Abstract: 

PURPOSE: To apply automatically satisfactory sprayed lubricating oil to 
a cutting edge of a drill by providing a cylinder partitioned into a 
lubricating oil tank and pressure chamber by a piston and a nose joint 
communicating through a needle valve and guide piston to the lubricating 
oil tank. 

CONSTITUTION: Compressed air flows through an air ventilating path 
provided in a cylinder 1 to a pressure chamber in the lower part of the 
cylinder 1. Pressure is applied to a piston 4 by the compressed air 
pressure to send lubricating oil to a needle valve 5. The lubricating oil 
adjusted by the needle valve 5 is mixed with the compressed air by a 
guide piston 6 and sent through a swing joint 1 1 and tube 20 to a nose 
joint by which the lubricating oil is sprayed to be applied to a cutting 
edge of a drill. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the cylinder divided into the lubricating oil tank and the pressure room with the piston which can slide, 
and the nose which is open for free passage to the above-mentioned lubricating oil tank through a needle valve 
and a step piston — the Myst applicator equipment characterized by providing a joint and a means to supply the 
compressed air to the above-mentioned pressure room and the above-mentioned step piston. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applicable to all the Ayr power tools that need a lubricating oil for a 

power tool about the Myst applicator equipment using the compressed air supplied or exhausted. 

[0002] 

[Description of the Prior Art] When doing a close-tolerance hole dawn activity with the Ayr power tool generally, 
it is necessary to prevent generating and are recording of heat by friction with the edge of a blade of a tool, and 
a workpiece. Then, conventionally, the activity which carries out the spray of the lubricating oil, or applies a 
direct lubricating oil as shown in a drill point at drawing 5 was done once using the help. 
[0003] 

[Problem(s) to be Solved by the Invention] Since the lubricating oil was applied once to the edge of a blade of a 
drill by handicraft, the continuous hole dawn activity was not completed but it was conventionally inefficient. This 
invention aims at enabling it to apply the lubricating oil of optimum dose to the drill edge of a blade automatically 
with the small lightweight equipment attached in the Ayr power tool. 
[0004] 

[Means for Solving the Problem] the cylinder divided into the lubricating oil tank and the pressure room with the 
piston which can slide in order that this invention might solve said conventional technical problem, and the nose 
which is open for free passage to the above-mentioned lubricating oil tank through a needle valve and a step 
piston — the Myst applicator equipment characterized by providing a joint and a means to supply the 
compressed air to the above-mentioned pressure room and the above-mentioned step piston is proposed. 
[0005] 

[Function] If the compressed air is supplied to a pressure room, the lubricating oil in a tank will be extruded by 
the piston and will result in a step piston through a needle valve, here — a lubricating oil and the compressed air 
— mixing — a nose — it becomes a letter of spraying with a joint, and is applied to the tool edge of a blade. 
Here, in order to apply Myst of the minimum optimum dose to the edge of a blade according to processing 
conditions, volume is adjusted by the needle valve. 
[0006] 

[Example] Similarly the top view in which drawing 1 shows one example of the Myst applicator equipment of this 
invention, and ^awingJ2 are side elevations. Drawing. 3 is drawngj. • HUH It is a vertical section side-face 
enlarged drawing. Drawing 4 is the perspective view showing the condition of having equipped the Ayr power tool 
(tooth-space MACHIKKU drill motor) with the equipment of this example. 

[0007] Introduction drawing 4 explains briefly the Ayr power tool (tooth-space MACHIKKU drill motor) (21). First, 
a hole dawn member is clamped by the collet (26) and the template foot (28) by lengthening a trigger (25). 
Moreover, the drill (23) which the main cylinder (27) retreated to coincidence and was attached in it at the 
spindle (29) performs hole dawn pan picking. 

[0008] Next, a concrete procedure is described, also referring to drayyingj thru/or dr awing 3 . 

1) Attach Myst applicator equipment (22) in the Ayr power tool (21), and fix to it 

2) Attach a nipple (12) in the exhaust port (depending on a tool, it is a feed hopper) of a power tool. 

3) a nose — turn a joint (8) to the edge of a blade of a drill (23), and fix. 

4) Open a plug (7) and pour in. a lubricating oil into a tank. The above is a dead work. 

[0009] Next, the compressed air consumed within the power tool is emitted out of a power tool by lengthening 
the trigger (25) of the Ayr power tool (21). The emitted compressed air is sent to Myst applicator equipment (22) 
through a nipple (12). The compressed air passes along an end plate (2), a spacer plate (3), and the airstream 
path established in the interior of a cylinder (1), and flows to the pressure room of the cylinder (1) lower part. A 
pressure joins a piston (4) with the compressed-air pressure, and a lubricating oil is sent to a needle valve (5). 
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CLAIMS 



[Utility model registration claim] 

[Claim 1] In the multiaxial spindle head by which two or more arrangement of the spindle shaft equipped with the 
cutting-edge implement at the tip was carried out in the same direction The generating means of a fog-like 
lubricating oil is established. While the lubricating oil of the shape of a fog made to generate with this generating 
means blows off from the tip of each cutting-edge implement through the cutting fluid supply pipe formed in 
each spindle shaft center-of-rotation section at the nonrotation condition The multiaxial spindle head of the 
machine tool characterized by considering as the configuration supplied to each lubrication necessary part which 
exists in the electric shielding space of a head frame. 

[Claim 2] In the multiaxial spindle head by which two or more arrangement of the spindle shaft equipped with the 
cutting-edge implement at the tip is carried out in the same direction The duct for supplying the lubricating oil of 
the shape of a fog made to generate with this generating means while forming the generating means of a fog-like 
lubricating oil in the exterior of a head frame into the electric shielding space of a head frame is formed. While 
the lubricating oil of the shape of a fog supplied in electric shielding space blows off from the tip of each cutting- 
edge implement through the cutting fluid supply pipe formed in each spindle shaft center-of-rotation section at 
the nonrotation condition The multiaxial spindle head of the machine tool characterized by supplying each 
lubrication necessary part which exists in electric shielding space, such as a gearing and bearing. 
[Claim 3] The multiaxial spindle head of the machine tool according to claim 2 or 3 characterized by forming the 
path for circulating the lubricating oil of the shape of a fog in electric shielding space in the suitable part of a 
head frame. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 

[0001] [The technical field to which a design belongs] 

This design is related with the multiaxial spindle head of the machine tool with which a fog-like lubricating oil 
blows off from a cutting-edge implement point. 
[0002] [Description of the Prior Art] 

Although cutting oil is supplied to the processing section so much in processing by the machine tool for removal 
of cooling and the lubrication of a workpiece or a cutting-edge implement, or swarf etc. The big cost 
accompanying the bad influence to the health of the environmental pollution by cutting oil, or the body, and the 
waste oil treatment of cutting oil when based on this, Since there are problems, such as a fall of the cutting- 
edge implement life by the supercooling of a workpiece or slipping wear at the time of detailed infeed processing 
of the cutting-edge implement by the excess of cutting oil, and also a lot of cutting oil at the time of processing 
adheres to swarf, it is necessary in the case of processing of swarf or reuse to separate the cutting oil adhering 
to this. 

[0003] In order to solve these problems, in recent years, making the cutting oil of ultralow volume into the shape 
of a fog, and supplying the cutting section is performed, and such processing is called dry cutting etc. 
[0004] By the way, in the multiaxial spindle head of a machine tool, in case the comparatively deep part of a 
workpiece is cut, what was made as [ make / fog-like cutting oil / blow off from the tip of each cutting-edge 
implement ] exists so that the lubrication of the cutting-edge implement point can be carried out effectively. 
As for cutting oil, it is [ lubrication necessary parts established in the way among head casing in this kind of 
multiaxial spindle head, such as bearing and a gearing, ] common that lubrication is carried out with the fluid 
lubrication oil of another kind. 

[0005] [Problem(s) to be Solved by the Device] In the above-mentioned conventional multiaxial spindle head, it is 
necessary to establish two kinds of lubrication means of the lubrication of the cutting-edge implement point by 
cutting oil, and the lubrication of the bearing to a lubricating oil, and a gearing, and the structure for lubrication 
and a maintenance are complicated, and in order that a liquefied lubricating oil may generate many frictional heat 
and may result a process tolerance fall during rotation of a spindle shaft, improvement in the speed of spindle 
shaft rotation is restricted. 

This design aims at offering the multiaxial spindle head of the machine tool which shall cope with this actual 
condition. 

[0006] [Means for Solving the Problem] In the multiaxial spindle head by which two or more arrangement of the 
spindle shaft equipped with the cutting-edge implement at the tip is carried out in the same direction about this 
design in order to attain the above-mentioned purpose The generating means of a fog-like lubricating oil is 
established, and while the lubricating oil of the shape of a fog made to generate with this generating means blows 
off from the tip of each cutting-edge implement through the cutting fluid supply pipe formed in each spindle 
shaft center-of-rotation section at the nonrotation condition, it makes with the configuration supplied to each 
lubrication necessary part which exists in the electric shielding space of a head frame. 
[0007] According to this, the lubrication of each lubrication necessary part in said electric shielding space 
besides the point of the cutting-edge implement with which the fog-like lubricating oil is cutting the deep part of 
a workpiece is carried out, and a fog-like lubricating oil carries out the lubrication of many lubrication necessary 
parts efficiently while making generating of the frictional heat accompanying rotation of a spindle mitigate. 
[0008] The above-mentioned invention is materialized still as follows. 

Namely, the duct for supplying the lubricating oil of the shape of a fog made to generate with this generating 
means while forming the generating means of a fog-like lubricating oil in the exterior of a head frame into the 
electrjc shielding space of a head frame is formed. While the lubricating oil of the shape of a fog supplied in 
electric shielding space blows off from the tip of each cutting-edge implement through the cutting fluid supply 
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pipe formed in each spindle shaft center-of-rotation section at the nonrotation condition, it makes with the 
configuration supplied to each lubrication necessary part which exists in electric shielding space, such as a 
gearing and bearing. According to this, the generating means and duct of a lubricating oil exist in the exterior of a 
head frame, and it is easy to perform handling and maintenance. 

[0009] Furthermore, the path for circulating the fog-like lubricating oil in electric shielding space is formed in the 
suitable part of a head frame. Thereby, a flow by circulation of a fog-like lubricating oil or the outflow to the head 
frame exterior is promoted, and each lubrication necessary part which exists in electric shielding space, such as 
a gearing and bearing, carries out lubrication certainly. 

[0010] [The gestalt of implementation of a design] The side view sectional view showing the important section of 
the machine tool possessing the multiaxial spindle head which drawing...! requires for the example of this design, 
drawing in which drawrtg^ shows the x-x section of draw[ng„l , and drawing 3 are the expanded sectional views 
of said spindle head. 

[001 1] In these drawings, 1 is a bed and the movable carriage equipped with 2 possible [ actuation of cross 
directions f1 and f2 ] through guidance orbital 1a of the top face of this bed 1 and 3 are the multiaxial spindle 
heads fixed to the top face of a movable carriage 2. 
[0012] The multiaxial spindle head 3 is specifically made as follows. 

That is, while having the main head frame 4 fixed to the movable carriage 2, the spindle section 5 is formed in 
the front face of this frame 4. It comes to carry out bolt immobilization of the spindle section 5 in the front face 
of the main head frame 4 in middle head frame 5a and anterior part head frame 5b. 

[0013] Middle head frame 5a has the standing-up wall 6 and the side-attachment-wall section 7, and anterior 
part head frame 5b consists of a standing-up wall 8 and the spindle case section 9. 

Under the present circumstances, the standing-up wall 8 carries out bolt immobilization at the main head frame 
4 or middle head frame 5a, and bore 8a in which the spindle shaft 10 is inserted as shown in a specific location 
a * drawin g 3 is formed every spindle shaft 10. 

S1 and S2 are electric shielding space before and after surrounding with these head frames 4, 5a, and 5b, and 
these are mutually opened for free passage through bore 8a. 

[0014] The spindle case section 9 consists of the outer wall section 11 of the shape of a rectangle for 
surrounding two or more spindle shafts 10, and a middle wall 12 located between the spindle shafts 10. 
[0015] As the circular bore a corresponding to each spindle shaft 10 shows drawing 3 , it is formed in the front 
section of the outer wall section 11, and bolt immobilization of the front end side covering 13 to which the 
spindle shaft 10 is inserted in the front face of each bore a is carried out. 

[0016] Each spindle shaft 10 consists of diameter voluminousness of anterior part 10a, and posterior part thin 
diameter section 10b, and is supported free [ rotation in the fixed location on anterior part head frame 5b ] by 
the bearing 14 attached in Bore a, and the bearing 15 attached in bore 8a. the shaft-orientations part of the 
core of each spindle shaft 10 — a direct-like hole — b — forming — **** — this hole — the anterior part b1 
of b is made with the shape of a path size. 

16 is being fixed to the spindle shaft 10 by the covering member for wearing the front face of the front end side 
covering 13. 

[0017] The tool holder 18 with which the cutting-edge implement 17 was fixed makes the anterior part b1 of the 
above-mentioned hole b have carried out attachment immobilization. Under the present circumstances, the 
cutting oil bores c1 and c2 are formed in each shaft-orientations part of cutting-edge implement 17 cores and 
tool holder 18 core. 

[0018] the hole of the spindle shaft 10 — the method of the inside of b — this hole — the cutting oil supply pipe 
19 of the shape of direct [ thinner than the path of b ] is formed in the spindle shaft 10 and this alignment, the 
hole with which the back end was prepared in this supply pipe 19 by the standing-up wall 6 of posterior part 
case frame 5a — while being located in 6b and carrying out bolt immobilization through the bond part material 
20a and 20b at the standing-up wall 6, the front end is located in the cutting oil bore c2 of the tool holder 18. 
Under the present circumstances, bearing 21 is formed between the anterior part of the cutting oil supply pipe 
19, and Hole b, and it is made for the cutting oil supply pipe 19 not to check smooth rotation of the 
SUPINNDORU shaft 10. 

[0019] Each spindle shaft 10 is made as [ drive / with the main shaft drive motor 22 with which the main head 
frame 4 was decorated ], and is specifically made as follows. 

That is, the driving shaft 23 combined with the output shaft of the main shaft drive motor 22 is formed in the 
anterior part of the spindle section 5 and middle head frame 5a, and 5b place free [ rotation in a fixed location ], 
and a motor gear 24 is formed in the point section of this driving shaft 23. On the other hand, a collar gear 25 is 
fixed to the back end section of each spindle shaft 10, and interlocking connection of this collar gear 25 and 
motor gear 24 is carried out by the gear train which consists of two or more intermediate gears 26. Under the 
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present circumstances, d is the bearing supported for the center-of-rotation shaft of a motor gear 24 and an 
intermediate gear 26, enabling free rotation. 

[0020] Thus, ahead [ of the constituted multiaxial spindle head 3 ], a bed 1, a fixed relative configuration, and the 
made workpiece standing ways 27 are formed. Under the present circumstances, the envelopment frame part 
material 28 is fixed to the perimeter of back-face 27a of the workpiece standing ways 27. 
[0021] 29 — the front face of the multiaxial spindle head 3 — the upper part of the circumference of the 
pivoting point 30 — evacuation — it is covering equipment with which it was equipped movable and possible 
[ telescopic motion of cross directions f1 and f2 ], and has surrounded in the condition that only the lower part 
side was wide opened by the envelopment frame part material 28 in the anterior part of Workpiece w and the 
multiaxial spindle head 3 in contact with the shape of dense, at the time of processing. 

[0022] 31 is arranged so that the inferior surface of tongue of covering equipment 29 may be worn on the hopper 
form guidance way for guiding swarf, and 32 is slideway equipment for showing the swarf which fell from the 
hopper form guidance way 31 to a suitable part. 

[0023] 33 is the generator of the fog-like lubricating oil for generating a fog-like lubricating oil, and is equipped 
with the compressed-air supply pipe 34, filter 35a, pressure adjuster 35b, atomization equipment 35c, and the 
lubricating oil delivery valve 36. The lubricating oil delivery valve 36 makes the bore p1 of the wall surface of the 
main head frame 4, and the bore p2 of the skin 12 of anterior part head frame 5b open for free passage through 
a duct 37, and the solenoid valve 38 by which closing motion actuation is carried out is formed in timely in the 
middle of duct 37. 

[0024] Furthermore, while forming a clearance suitable between the front end side covering 13 and spindle shaft 
10 peripheral face, the bore p3 for forming the clearance suitable also between the front end of the front end 
side covering 1 3 and the rear face of the covering member 1 6 which existed ahead of this, and making the 
standing-up wall 6 of middle cylinder-head-cover 5a open the space before and behind this for free passage is 
formed. 

[0025] Next, the example of use of the constituted this example article and its actuation are explained like the 
above. 

In case Workpiece w is fixed, a movable carriage 2 is moved to back f2 from the location of drawing 1 . Thereby, 
the first transition of covering equipment 29 separates from the envelopment frame part material 28, and the 
cross-direction overall length of covering equipment 29 will be in the longest condition with the energization 
means which is not illustrated. Covering equipment 29 is evacuated from the condition of drawing 1 to the upper 
part of the circumference of the pivoting point 30, workspace is secured widely, and Workpiece w is made to fix 
to back-face 27a of the workpiece standing ways 27 under this condition. 

[0026] Then, covering equipment 29 is returned to a original location, and the main shaft drive motor 22 is 
operated. 

Thereby, rotation of this motor 22 is transmitted to each spindle shaft 10 through gearings 24, 25, and 26, and 
each spindle 10 is guided at bearing 14 and 15, and is rotated. 

[0027] Since it is fixed to the standing-up wall 6, each cutting oil supply pipe 19 is held also during rotation of 
the spindle shaft 10 at a nonrotation condition. Moreover, bearing 21 prevents certainly contact on the cutting oil 
supply pipe 19 and the spindle shaft 10. 

[0028] On the other hand, open actuation of the solenoid valve 38 is carried out if needed. The compressed air 
supplied from the compressed-air supply pipe 34 flows into generator 35c of a fog-like lubricating oil by this, and 
atomization equipment 35c generates a fog-like lubricating oil by the atomizer principle. 
[0029] The lubricating oil of the shape of this fog is supplied through a duct 35 and bores p1 and p2 in the 
electric shielding space s1 of the head frames 4, 5a, and 5b, and s2, and it flows into each cutting oil supply pipe 
19, and among this, that part turns a way to the front fl, and flows it. The condition of having been distributed 
equally is held without the lubricating oil of the shape of a fog which is flowing the inside of this cutting oil supply 
pipe 19 not receiving an operation of the centrifugal force by that rotation at all, even if the spindle shaft 10 
rotates, therefore not producing the liquefaction phenomenon by the centrifugal force [ in the cutting oil supply 
pipe 1 9 ], and producing the segregation phenomenon by the specific gravity difference between that 
constituent, since the cutting oil supply pipe 19 does not rotate. 

[0030] This fog-like lubricating oil blows off from the front end of the cutting oil supply pipe 19 soon, and blows 
off in the state of comparatively equal distribution from the tip of the cutting-edge implement 17 through the 
cutting oil bores c1 and c2 of the tool holder 18 or the cutting-edge implement 17. 

[0031] moreover — that the electric shielding space s1 and the thing which did not flow in the cutting oil supply 
pipe 19 among the lubricating oils supplied in s2 circulate through the inside of the electric shielding space s1 
and s2 through the bore p3 grade as a path according to the flow induction operation by rotation of gearings 24 
and 25 and 26 grades **** — the clearance between bearing 14 and 15 — and It flows into the method of 
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outside through the clearance between each spindle shaft 10 and its front end side covering 13. 
Circulation of these lubricating oils and a flow accompanying the method outflow of the outside make a detailed 
lubricating oil grain adhere that there are no spots in each lubrication necessary part of gearings 24, 25, and 26, 
bearing 14, and 15 grades, and, thereby, the lubrication of each lubrication necessary part is carried out without 
an intermission with these lubricating oil grain. 

[0032] next, the elasticity of the energization means which is not illustrated while the movable carriage 2 was 
moved to the front f1 under such an operating state, the front end edge of covering equipment 29 carried out 
the pressure welding to the back end edge of the envelopment frame part material 28 by this migration and 
covering equipment 29 had had this pressure-welding condition held henceforth — resisting — advance of a 
movable carriage 2 — compaction deformation is carried out, responding to a variation rate. 

[0033] And if front migration of a movable carriage 2 reaches fixed magnitude, the cutting-edge implement 17 will 
reach Workpiece w, and will process this. Also during this processing, a fog-like lubricating oil blows off from the 
tip of the cutting-edge implement 17, and even if the cutting-edge implement 17 will be in the condition of 
processing the deep part of Workpiece w, the lubrication of the necessary part will be carried out effectively. 
In addition, in case the workpiece w which processing ended is removed from the workpiece standing ways 27, it 
is based on the reverse procedure when equipping with this. 

[0034] [Effect of the Device] According to this design constituted like the above, a fog-like lubricating oil to a 
cutting-edge implement point In addition, in order to carry out the lubrication also of each lubrication necessary 
part in the electric shielding space of a head frame, It becomes that by which lubrication is simply carried out 
while the comparatively deep part of a workpiece can be cut. Moreover, since a fog-like lubricating oil makes 
generating of the frictional heat accompanying rotation of a spindle shaft mitigate, while being able to maintain 
process tolerance good, speeding up of cutting by improvement in the speed of spindle rotation can be attained. 
Furthermore, by lubricating oil flow by the air current, a lubrication means can be made as it is simple, and also 
the maintenance becomes simple. 

[0035] According to claim 2, handling and maintenance of a fog-like lubricating oil of a generating means, a duct, 
etc. can be performed simple. 

[0036] According to claim 3, since circulation of the lubricating oil of the shape of a fog in electric shielding 
space etc. is promoted, each lubrication necessary part which exists in electric shielding space, such as a 
gearing and bearing, carries out lubrication certainly. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drayying 1] It is the side view sectional view showing the important section of the machine tool possessing the 

multiaxial spindle head concerning the example of this design. 

CBr.?wj.QS..2] It is drawing showing the x-x section of d rawi ng 1 . 

[Drayying 3] it is the expanded sectional view of said spindle head. 

[Description of Notations] 

4, 5a, 5b Head frame 

10 Spindle Shaft 

14 15d Bearing (lubrication necessary part) 

1 7 Cutting-Edge Implement 

19 Cutting Fluid Supply Pipe 

24, 25, 26 Gearing (lubrication necessary part) 

33 Generating Means of Fog-like Lubricating Oil 

p3 Path 

s1, s2 Electric shielding space 
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WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] March 19, Heisei 11 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 2 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 2] The multiaxial spindle head of the machine tool according to claim 1 characterized by forming the 

generating means of a fog-like lubricating oil in the exterior of a head frame. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 3 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 3] The multiaxial spindle head of the machine tool according to claim 1 or 2 characterized by forming the 
path for circulating the lubricating oil of the shape of a fog in electric shielding space in the suitable part of a 
head frame. 
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